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THE UNDERGRADUATE PHARMACEUTICAL SOCIETY 


of the 
UNIVERSITY OF TORONTO 


CORDIALLY INVITES EVERY PHARMACIST AND HIS FAMILY 


to an 


OPEN HOUSE 


MONDAY EVENING, MARCH 7th, 1955 
7.30 to 10.00 p.m. 


in the 


Pharmacy Building, 44-46 Gerrard St. E., Toronto 


You Will See 


® THE NEW DISPENSING LABORATORY 

®@ THE INSTRUMENTATION LABORATORY 

®@ THE MANUFACTURING LABORATORY 

@ DISPLAYS AND EXPERIMENTS BY STUDENTS 
@® THE FACULTY LIBRARY 

°® A PHARMACEUTICAL MOTION PICTURE 


This is an unusual opportunity to gain a first-hand impression of the 
new course of study and the facilities available for undergraduate and 
graduate Pharmaceutical Education and Research. 


RESERVE THE DATE 
Monday, March 7th, 7.30—10 p.m. 


LIGHT REFRESHMENTS WILL BE SERVED 
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DOSAGE: '4 to 1 grains, three times glass of water. Children: according to 


daily. age and physical condition. 
Packaged in bottles of 100 tablets. Packaged in bottles of 16 fluid ounces. 
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MESSAGE FROM THE REGISTRAR 


The Pharmacists who receive this Bulletin may be interested in 
learning something of the registration of pharmacists as recorded 
at this College. 


Until 1953 we had an active record of only those graduates 
engaged in retail pharmacy (owner or manager) or in hospital 
pharmacy. We received frequent requests for the address of gradu- 
ates who were not practising in these capacities, and we usually 
had to say “We are sorry we do not know where he (or she) i 
That was not a satisfactory answer for us to give, or for our caller 
to receive. Our callers had a variety of motives, some had fine 
positions to offer, others were bearing sad news, one was seeking 
a missing heir! 

Last year the Provincial Legislature approved a form of regis- 
tration for all pharmacists. Following much searching, we compiled 
a more satisfactory list of graduates, with their current addresses. 
Our files are still far from complete, and to remedy this we rely 
on the support of our graduates and friends to keep us _ up- 
to-date in the matter of names and addresses. We appreciate receiving 
a written memorandum of any changes. We also like to know when 
our lady graduates acquire new names. 

We would be grateful if pharmacists who retire permanently 
from pharmacy would so notify us. Otherwise we shall be required 
to collect annual fees from them! A written communication is all that 
is needed. 


Our mailing list contains the names of 3,310 registered pharm- 
acists. We have a card index file and address stencils for all of 
them. We also publish an annual “Register of Pract ising Pharmacists” 
which list the names alphabetically. 


At fairly frequent intervals we send direct mail to our graduates, 
to help keep them in touch with matters pharmaceutical. This year 
we have sent out the Minutes of the June Council Meeting, the 
Register of Practising Pharmacists, five issues of The Bulletin, a 
copy of the new Pharmacy Act, and a memorandum covering new 
regulations under the Act. We believe this material is of interest 
to our members. 


One service that we have been able to provide, aside from that 
connectec with registrations, is the giving of certificates to comply 
with the Old Age Security regulations. A number of our senior 
graduates have applied to us for some proof of age. In every case 
the search of the early records was an interesting one, and we were 
happy to hear from these members again and to help them. 

To look after the increased membership and to keep the extra 
records, we have expanded our staff to include Mrs. G. Maki and Mrs. 
A. Clarke. The Registrar and Miss F. M. Ward, both of whom have 
been with us for quite some time, are also members of the admin- 
istrative staff of the Faculty of Pharmacy. We believe that with 
the larger staff we can render a service that will be appreciated 
by our members. 

H. M. CORBETT, 
Registrar-Treasurer 
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PRESERVATION OF PHARMACEUTICALS 


Part I—Factors Influencing the 
Cheice of Preservatives. 


The successful preservation of 
pharmaceutical products against mi- 
crobial growth presents many com- 
plex problems. This is due to the 
fact that every formula and every 
modification of each formula that 
is encountered in various dosage 
forms will lend itself to a different 
treatment. Therefore, a number of 
factors have to be considered before 
the proper choice of a preservative 
for a particular pharmaceutical pre- 
paration can be made. Several of 
the most important of these factors 
will be briefly discussed here. 


Dosage Form of the Preparation 


Wherever possible, the required 
a= preparation should be dispensed after 
Dr. Louis N. Elowe the removal or destruction of micro- 
organisms. In this way, the neces- 
sity to use a special preservative would be minimized if not completely 
avoided. In multiple dose products, microbial contamination and 
growth can be reduced through the use of small-mouthed, originally 
full containers that are capable of tight reclosure. Even though 
sterility is not a requirement in numerous pharmaceutical prepara- 
tions, it is imperative that correct manipulative procedures be 
employed to ensure the lowest possible degrees of contamination. 
These preparations are usually non supporters of microbial growth 
and they comprise most of the extracts, tinctures, waters, spirits, 
elixirs, syrups, tablets, pills, capsules, liniments, lotions, ointments of 
the oil base type, powders for external or oral use and solutions for 
oral use or application to the skin. 





Parenteral solutions present an altogether different picture. 
Sterility is mandatory for all these preparations and for all products 
which are to come in contact with tissues exposed by surgery or to 
be introduced into wounds. Sterility is always recommended, and 
should become mandatory, in the formulation of all eye, ear, nose and 
insufflation products, and it is certainly desirable for products applied 
to other mucous membranes. 


When pharmaceutical preparations are official in the recognized 
pharmacopoeiae, the regulations concerning their preservation must 
be followed in every detail. In the absence of such regulations, some 
generalizations can be made in connection with the use of chemical 
substances as preservatives. All preparations which, under normal 
shelf conditions, are capable of supporting reproductive growth 
should contain chemical preservatives. This also applies to injec- 
tion solutions packaged in multiple dose containers, and to products 
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sterilized by bacterial filtration. No preservative is needed for 
hermetically sealed, sterilized simple dose injections, but one is 
frequently, if not always, added. Other preparations frequently 
containing a preservative include pellets for implantation, spray, eye, 
ear and nose solutions and ointments, insufflations and inhalations, 
jellies, pastes, mucilages, infusions, decoctions, emulsions of low oil 
content and ointments of greaseless nature. 


Amount and Nature of Components Present. 


Proteins and carbohydrates are the most important substances 
to be considered here. Preparations containing them require more 
chemical preservatives than aqueous products not containing these 
microbial nutrients. Thus more preservatives should be added to 
isotonic dextrose solutions than to isotonic saline solutions. Also, 
more preservative is needed for preparations containing proteins, 
because chemicals are commonly either absorbed onto or form com- 
plexes with proteins, thus reducing the efficiency of the preservative. 


Degree of Acidity or Alkalinity 


Most pharmaceutical preparations have a pH within the range 
of 83—10. If these limits are passed in either direction, inhibition 
of the bacterial growth occurs and, as a result, less preservatives 
are needed. PH also has a direct influence on the efficiency of 
various preservatives as in the case of benzoic, salicylic and numerous 
other acids which are more efficient in high degrees of acidity. 
Therefore, smaller amounts of these particular preservatives are 
required in preparations of low pH. 


Nature of the Drug Vehicle 


In an aqueous vehicle, it is expected that the chemical preserva- 
tive would exert its effect on the microorganisms without any obstacle 
except that arising from inherent absorbability and permeability 
characteristics. This is true because microorganisms can be con- 
sidered essentially as aqueous systems. In an oily vehicle, the 
partition coefficient of the preservative between oil and water would 
play an important role and it can, therefore, be seen that the efficiency 
of the preservative would depend to quite an appreciable extent on 
its relative solubility in the two phases. Substances with a relatively 
higher solubility in oil than in water would be much less effective as 
antiseptic agents in oily vehicles at concentrations where they may 
be highly effective in aqueous vehicles. An example would illustrate 
this point clearly. A 5% phenol in water solution destroys spores of 
B. anthracis in several days, but these spores are not kilied with 5% 
phenol in oil even after 100 days exposure. 


Presence of Pharmaceutical Ingredients 
which in themselves 
Inhibit or Destroy Microorganisms. 

Many of the medicinal products regularly employed in therapy 
are themselves antiseptic or inhibitory to the growth of micro- 
organisms. Therefore, their presence in pharmaceutical preparations 
would modify the amounts of preservative required and, in some 
instances, obviate the need for a further preservative. 


Jan., 1955 BULLETIN OF THE ONTARIO COLLEGE OF PHARMACY 


H) 











It would probably be impossible to compile one list which would 
be complete with regard to microorganisms that could at one time 
or another contaminate pharmaceutical products. However, some 
of the microorganisms that are frequently found are: Ps. aeruginosa, 
B. subtilis, S. aureus, other staphylococci, streptococci, fluorescing 
bacteria, Penicillium, Torula, Aspergillus, Mucor, Rhizopus, Clad- 
osphorium, Citromyces and yeasts. 


A proper selection of a preservative would involve some knowledge 
as to the microorganisms commonly encountered in specific pharm- 
aceutical products. Eye solutions, for example, must contain a 
preservative which is effective against Ps. aeruginosa which is known 
to frequently contaminate unpreserved eye solutions and cause the 
formation of cataracts in the eyes. We also know that moulds and 
yeasts rather than bacteria cause the spoilage of emulsions, mucilages, 
and emulsified ointments. These preparations should therefore be 
preserved by the addition of a substance with a strong fungustatic 
action. Generally, however, we have very meager knowledge concern- 
ing the microorganism contaminating specific pharmaceuticals. 
This situation leads to the use of preservatives with the supposition 
that they may be effective against any microbial invaders. 


L. N. ELOWE. 


OPEN HOUSE IN THE FACULTY OF PHARMACY. 


On Monday and Tuesday, March 7th and 8th, 1955, the Under- 
graduate Pharmaceutical Society of the University of Toronto 
will be holding “Open House’. The students, with the co-operation of 
the staff, are making extensive plans for an ambitious programme on 
this occasion. 


Demonstrations in various laboratories will present to visitors 
in dramatic fashion, the scope of pharmaceutical education and the 
varied nature of pharmaceutical practice. The modern dispensing 
laboratory, manufacturing laboratory, and instrumentation room will 
in themselves offer an unique appeal to both pharmacists and the 
public. Guided tours of the building are planned and it is hoped to 
have a brief moving picture presentation. 


Special periods during the afternoons and evenings of the two 
days have been especially designated respectively for members of the 
Ontario College of Pharmacy, Members of the University staff, 
secondary school students interested in Pharmacy, and the general 
public. On Monday evening 7.30 to 10.00 p.m. pharmacists will be 
particularly welcomed. It is hoped that some hundreds of O.C.P. 
members will avail themselves of this opportunity to become more 
intimately acquainted with the Faculty of Pharmacy. 


“Open House” should provide excellent publicity for Pharmacy. 
It is hoped that pharmacists will, when called upon by the Under- 
graduate Pharmaceutical Society, co-operate fully in advertising 
the event to the general public. 
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ANTIBIOTICS 


Resistant Strains and Their Significance in Antibiotic Therapy 
(cont’d.) 


In a previous article the manner 
in which resistant strains usually 
develop was discussed. It is neces- 
sary then to indicate the significance 
of resistant strains in antibiotic ther- 
apy. This significance, however, be- 
comes evident when one _ surveys 
the changes in the types and comb- 
binations of antibiotics used today 
in contrast to those used only a year 
or two ago. 


A number of pathogenic organ- 
isms which are usually carried in 
man and animals may change in their 
response to antibiotics. A portion 
of the pathogenic population may 
prove to be susceptible to a particular 
antibiotic, another and usually small- 
er portion of this population will 
develop resistance to the antibiotic. 
This resistant portion can remain in 

Dr. Ross M. Baxter the patient who has been treated for 

: a particular infection and when the 
) individual’s resistance becomes sufficiently lowered may give rise to 
‘ an infectious condition which will not respond to the previously used 
Y antibiotic. In addition, and perhaps of even greater significance is 
the fact that these resistant organisms may be spread to other 

individuals of the human population. The degree of the dissemination 

3 of resistant strains apparently takes place to a greater degree in 
hospitals where individuals are together in closer contact, and often 
with an infectious condition, than in the general population. The 
following data indicates the possible significance of resistant strains 
as far as penicillin is concerned at least. When penicillin first came 
into general use in 1946, 90° of the staphylococci infections of the 
ear, eye, nose and throat were sensitive to penicillin and were 
inhibited by 1.5 meg. of penicillin per ml., in, in vitro, culture. 
However, in 1949 only 55% of the above organisms were sensitive to 
penicillin and quantities of 250 mcg./ml. were necessary to inhibit 
; 90% of the newly isolated organisms. Fortunately resistance does 





SS (oe VS NY 


] not develop as rapidly among all pathogenic organisms or against 
Y all antibiotics as occurs against penicillin. Perhaps the two antibiotics 
° against which organisms develop resistance to the greatest degree are 
© penicillin and streptomycin. This fact will be discussed further under 
mixed antibiotic therapy. Thus the judicious use of penicillin and 
also streptomycin appears to be definitely indicated from the foregoing 
‘ data. 
g One of the usual methods of increasing the resistance of an 
organism to a particular chemical in vitro is to subculture the 
- organism in the presence of increasing amounts of the particular 
3) 
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substance. This procedure, of course, reminds one of the treatment 
of a sore throat with penicillin-containing antibiotic lozenges. These 
usually contain relatively low concentrations of penicillin (with respect 
to a parenteral or oral dose) and thus these low concentrations of 
penicillin may give rise to resistant strains of various staphylococci 
and streptococci which may be present. These resistant strains at 
a later time may give rise to a severe systemic infection which will 
not, of course, respond to penicillin, a fact which may not be suspected 
by the physician. Thus the infection might reach serious porportions 
before effective treatment is instituted. The physician and dentist 
alike are aware of this possibility today and it is interesting to note 
the number of times the patient is asked if he or she has ever used 
penicillin before. This question is asked for another important 
reason as well, since certain individuals develop a sensitivity to 
penicillin and thus a dose of 100,000 units may produce an allergic 
reaction which in a small number of cases has proven fatal. It is 
interesting to note that sensitivity may be developed in an individual 
in a manner similar to that which was indicated previously for the 
development of resistant strains. Thus the use of penicillin in 
antibiotic lozenges is associated with a certain danger due to the 
inherent characteristics of the antibiotic itself. 


It is encouraging to note that many pharmaceutical man- 
ufacturers are today using antibiotics other than penicillin in throat 
lozenges. Many antibiotic throat lozenges now contain not only one 
antibiotic but a combination of several. This discussion has attempt- 
ed to indicate the rationale of mixed antibiotic therapy under one 
particular set of circumstances. 


The indiscriminate use of antibiotics in general for treating 
patients with no clear-cut symptoms of a particular infection is also 
considered dangerous. This is particularly true of infections of the 
respiratory, urinary and gastrointestinal tract. These infections 
are usually designated as “mixed infections” since more than one 
organism is either responsible for the infection or present in these 
areas. If one antibiotic is used, without a knowledge of the causative 
organisms, only a portion of the population may be sensitive to the 
therapeutic agent. It is also possible that an improperly chosen 
antibiotic may suppress a portion of the bacterial population thus 
allowing the more pathogenic portion to proliferate. Certain second- 
ary invading organinsms which are not particularly pathogenic may 
become so under certain environmental conditions. Thus it is 
necessary to choose an antibiotic or combination of antibiotics which 
will be effective against all the pathogens present and not just a por- 
tion of the bacterial population producing the infection. In certain 
cases it is advisable to culture the organisms of a mixed infection 
on a suitable media in order that the most effective antibiotic may 
be determined before antibiotic therapy is instituted. These facts, 
of course, emphasize the fact that antibiotics must not be used 
injudiciously or indiscriminately. 


R. M. BAXTER 
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AUTONOMIC DRUGS 
Part VII - Parasympathomimetics 


Intreduction The parasympath- 
omimetic drugs are those which 
stimulate at the peripheral ganglia 
in the parasympathetic division of 
the autonomic nervous system. This 
type of action is called muscarinic 
since the alkaloid, muscarine, exhibits 
it. Parasympathomimetic drugs are 
chiefly synthetic modifications of 
acetylcholine, the mediator of par- 
asympathetic impulses. However, 
parasympathetic action may also be 
accomplished by inhibition of cholin- 
esterase, the enzyme which normally 
destroys acetylcholine as soon as it 
has served in nerve impulse trans- 
mission. Moreover, a third mech- 
anism of action, exemplified by 
Pilocarpine, is direct stimulation of 
the reactive tissue. 

Choline Derivatives While they 
are very drastic pharmacological 
agents, as is acetylcholine, the choline 
derivatives are more stable (hence longer-acting) and, in some 
instances, more selective in action than acetylcholine. The clinical 
usefulness of these drugs is limited by their many side effects which 
may be due to excessive muscarinic action (in which case undue 
symptoms may include slowing of the heart rate, difficult or laboured 
breathing, nausea and vomiting, sweating, salivation, disturbances 
in eye accommodation, epigastric discomfort) or to a predominance of 
nicotinic effects (here the undesirable actions include giddiness, 
insomnia, confusion and muscular disturbances). The toxic muscarinic 
effects can be relieved by injection of atropine, while treatment for 
nicotinic toxicity (not wholly satisfactory) consists of barbiturates, 
curare or magnesium. Because of their bronchoconstrictor action, 
these drugs should be used with extreme caution on asthmatic 
patients. Despite these disadvantages, several choline derivatives 
are official in the British Pharmacopoeia and other drugs, not 
official, are used clinically too. 

Acetylchcline—Attempts have been made to use Acetylcholine 
as a cholinergic agent because of its participation in the transmission 
of nerve impulses. It is a cardiac depressant, an effective vasodilator, 
has a tonic action on smooth muscle, increases salivary and lachrymal 
secretion. Its duration of action is too short however. This obser- 
vation and its ineffectiveness orally are due to rapid breakdown by 
cholinesterase. However, it has been used parenterally (as a salt) 
in Raynaud’s disease and postoperative distension. Acetylcholine 
Chloride (Acecoline) and Acetylcholine Bromide (Pragmoline, Ten- 
ocholin) have been applied externally for varicose ulcers and various 
dermatoses. Methacholine Chloride, B. P. (Mecholy! Chloride, Am- 
echol Chloride) — 





Dr. G. R. Paterson 
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This drug, a methyl] derivative of acetylcholine, produces a longer- 
acting (because of greater stability) muscarinic effect than the 
latter. It increases peristalsis, slows the heart, dilates peripheral 
blood vessels, increases salivary, bronchial and sweat secretions. 
Clinically, it is used in the treatment of peripheral vascular disease 
(Raynaud’s disease, chronic ulcers, etc.), and postoperative abdominal 
distension, and to shorten attacks of auricular paroxysmal tachycardia 
(by slowing the heart) although it is inferior to Quinidine for the 
latter purpose. It is usually administered subcutaneously. An 
ointment of 0.25% Methacholine Chloride (Lembrose Ointment) has 
been used effectively as a vasodilator in rheumatic and arthritic 
conditions. 


Carbachol, B. P. (Carcholin, Carbaminoylcholine, Moryl, Car- 
bamed, Lentin, Doryl). - This drug has both the nicotinic and 
muscarinic effects of acetylcholine, is more stable because it is less 
rapidly hydrolyzed by cholinesterase, and is effective orally because 
of its resistance to digestive enzymes. While it is of value in all cases 
previously mentioned, it is most effective in treating post-operative 
urinary retention and post-operative intestinal atony. Eye-drops of 
Carbachol, B.P.C. are used for their miotic action to lower intraocular 
pressure in glaucoma. 


Bethanechol Chloride, U.S.P. (Urecholine). - This drug has been 
used most effectively in treating post-operative urinary retention 
and post-operative gaseous distention. It may be used sublingually, 
orally or subcutaneously, but its dosage must be individualized. 


Furtrethonium Iodide, N.N.R. (Furmethide Iodide) has been used 
for the same purpose as Urecholine and in the treatment of glaucoma. 


Meprocholum (Esmodil) is used similarly to the foregoing drugs. 


The next article will deal with the Cholinesterase Inhibitors and 
with Pilocarpine. 
G. R. PATERSON 


THE NEED FOR SCHOLARS 


While it may be easy to make mistakes about genius, there is 
no great problem involved in the decision to enlarge and support 
the remaining community of scholars. Canada needs to detect, 
train, encourage, and retain every scholar she can find, for they 
will constitute the principal group who will keep Canada up with 
a rapidly changing world, who will bring Canadian brains and 
experience to bear on Canadian problems, and who will pass on to 
youth and to the nation at large the vital tradition from the past. No 
doubt Canada could get along, as various Canadians have suggested, 
by repeated transfusions from the United States and Great Britain, 
but that would be a melancholy existence unworthy of a vigorous 
people who are capable of a nobler course. In fact, there is little 
reason to doubt that a Canada which cultivated her scholars, both 
academic and lay, would be quite capable of providing some trans- 
fusions for the rest of the world. That would be a Canada exciting 
to live in. (Scholarship for Canada: The Function of Graduate 
Studies (1945) by John Bartlet Brebner). 
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GRADUATE STUDIES 
The pharmacists of Ontario are all aware of the introduction in 
1948 of the four year course of study leading to the degree of Bachelor 
of Science in Pharmacy. Not so many pharmacists are acquainted 
with the newly established degree of Master of Science in Pharmacy. 
This latter degree was established by the Senate of the University of 
Toronto during the 1953-54 session. The graduate course was 
established to provide advanced training for those desirous of seeking 
positions in the fields of manufacturing, teaching or research. 

Work toward this degree can be conducted in Pharmaceutics, 
Pharmaceutical Chemistry or Pharmacognosy. At present graduate 
instruction is being offered within the Faculty by Professors Baxter 
and Paterson in the chemistry of alkaloids, glycosides and steroids 
and by Professors Walker and Elowe in the field of pharmaceutics. 
In addition candidates must take classes outside of the Faculty. 
Such classes are provided by the Departments of Botany, Chemistry, 
Biochemistry, Pharmacology, Bacteriology and the Institute of Busi- 
ness Administration. 

For each graduate student there is arranged, in conjunction with 
a staff advisor and with the approval of the School of Graduate 
Studies, a programme of study. Such a programme includes the 
selection of lecture courses, an intensive library investigation, plus 
a directed research problem. 

The initial entry of students, four in number, for advanced train- 
ing took place in the 1953-54 school year. The current session has 
seen three more embark upon graduate studies. The following 
information is designed to acquaint the Bulletin readers with the 
nature of the problems currently under investigation. 

Miss F. Yokoyama (B. Sc. Phm. 53) is working under the 
direction of Dr. R. M. Baxter on a problem related to the chemistry 
of Podophyllum. Podophyllum, one of the older drugs, is under 
re-investigation. Specifically the problem involves work in developing 
reliable methods of separation and identification of the active con- 
stituents. 

Mr. G. E. Brooks (B. Sc. Phm. 52) is pursuing the study of the 
chemistry of verbenalin and verbenalol under the direction of Dr. G. 
R. Paterson. The problem is designed to teach techniques which 
can be applied to any research problem in phytochemistry. 

Mr. E. W. Stieb (B. Sc. Phm. 52), under the supervision of Dr. 
G. C. Walker, is carrying on an investigation into the antagonistic 
action of certain constituents derived from Pseudomonus aeruginosa 
and Pseudomonus fluorescens on certain pathogenic fungi. 

Some phases of the biosynthesis of the ergot alkaloids in art- 
ificial culture media is the problem being investigated by Mr. A. M. 
Goodeve (Phm. B. 48, B.S.P. 50). Professor Baxter is staff supervisor. 

The current session has brought the following three candidates. 
Their tentative fields of study are as follows. Mr. D. M. Lucas 
(B.Se.Phm. 53) is working on the extraction and characterization of 
sterols present in the mycelium of ergot grown in liquid media. Mr. 
E. R. Bellefeuille (B.Sc.Phm. 53) is investigating various approaches 
to the problem of separation and identification of the active con- 
stituents of Rauwolfia. Both Mr. Lucas and Mr. Bellefeuille are 
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This drug, a methyl! derivative of acetylcholine, produces a longer- 
acting (because of greater stability) muscarinic effect than the 
latter. It increases peristalsis, slows the heart, dilates peripheral 
blood vessels, increases salivary, bronchial and sweat secretions. 
Clinically, it is used in the treatment of peripheral vascular disease 
(Raynaud’s disease, chronic ulcers, etc.), and postoperative abdominal 
distension, and to shorten attacks of auricular paroxysmal tachycardia 
(by slowing the heart) although it is inferior to Quinidine for the 
latter purpose. It is usually administered subcutaneously. An 
ointment of 0.25% Methacholine Chloride (Lembrose Ointment) has 
been used effectively as a vasodilator in rheumatic and arthritic 
conditions. 


Carbachol, B. P. (Carcholin, Carbaminoylcholine, Moryl, Car- 
bamed, Lentin, Doryl). - This drug has both the nicotinic and 
muscarinic effects of acetylcholine, is more stable because it is less 
rapidly hydrolyzed by cholinesterase, and is effective orally because 
of its resistance to digestive enzymes. While it is of value in all cases 
previously mentioned, it is most effective in treating post-operative 
urinary retention and post-operative intestinal atony. Eye-drops of 
Carbachol, B.P.C. are used for their miotic action to lower intraocular 
pressure in glaucoma. 


Bethanechol Chloride, U.S.P. (Urecholine). - This drug has been 
used most effectively in treating post-operative urinary retention 
and post-operative gaseous distention. It may be used sublingually, 
orally or subcutaneously, but its dosage must be individualized. 


Furtrethonium Iodide, N.N.R. (Furmethide lodide) has been used 
for the same purpose as Urecholine and in the treatment of glaucoma. 


Meprocholum (Esmodil) is used similarly to the foregoing drugs. 


The next article will deal with the Cholinesterase Inhibitors and 
with Pilocarpine. 
G. R. PATERSON 


THE NEED FOR SCHOLARS 


While it may be easy to make mistakes about genius, there is 
no great problem involved in the decision to enlarge and support 
the remaining community of scholars. Canada needs to detect, 
train, encourage, and retain every scholar she can find, for they 
will constitute the principal group who will keep Canada up with 
a rapidly changing world, who will bring Canadian brains and 
experience to bear on Canadian problems, and who will pass on to 
youth and to the nation at large the vital tradition from the past. No 
doubt Canada could get along, as various Canadians have suggested, 
by repeated transfusions from the United States and Great Britain, 
but that would be a melancholy existence unworthy of a vigorous 
people who are capable of a nobler course. In fact, there is little 
reason to doubt that a Canada which cultivated her scholars, both 
academic and lay, would be quite capable of providing some trans- 
fusions for the rest of the world. That would be a Canada exciting 
to live in. (Scholarship for Canada: The Function of Graduate 
Studies (1945) by John Bartlet Brebner). 
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GRADUATE STUDIES 
The pharmacists of Ontario are all aware of the introduction in 
1948 of the four year course of study leading to the degree of Bachelor 
of Science in Pharmacy. Not so many pharmacists are acquainted 
with the newly established degree of Master of Science in Pharmacy. 
This latter degree was established by the Senate of the University of 
Toronto during the 1953-54 session. The graduate course was 
established to provide advanced training for those desirous of seeking 
positions in the fields of manufacturing, teaching or research. 

Work toward this degree can be conducted in Pharmaceutics, 
Pharmaceutical Chemistry or Pharmacognosy. At present graduate 
instruction is being offered within the Faculty by Professors Baxter 
and Paterson in the chemistry of alkaloids, glycosides and steroids 
and by Professors Walker and Elowe in the field of pharmaceutics. 
In addition candidates must take classes outside of the Faculty. 
Such classes are provided by the Departments of Botany, Chemistry, 
Biochemistry, Pharmacology, Bacteriology and the Institute of Busi- 
ness Administration. 

For each graduate student there is arranged, in conjunction with 
a staff advisor and with the approval of the School of Graduate 
Studies, a programme of study. Such a programme includes the 
selection of lecture courses, an intensive library investigation, plus 
a directed research problem. 

The initial entry of students, four in number, for advanced train- 
ing took place in the 1953-54 school year. The current session has 
seen three more embark upon graduate studies. The following 
information is designed to acquaint the Bulletin readers with the 
nature of the problems currently under investigation. 

Miss F. Yokoyama (B. Se. Phm. 53) is working under the 
direction of Dr. R. M. Baxter on a problem related to the chemistry 
of Podophyllum. Podophyllum, one of the older drugs, is under 
re-investigation. Specifically the problem involves work in developing 
reliable methods of separation and identification of the active con- 
stituents. 

Mr. G. E. Brooks (B. Sc. Phm. 52) is pursuing the study of the 
chemistry of verbenalin and verbenalol under the direction of Dr. G. 
R. Paterson. The problem is designed to teach techniques which 
can be applied to any research problem in phytochemistry. 

Mr. E. W. Stieb (B. Sc. Phm. 52), under the supervision of Dr. 
G. C. Walker, is carrying on an investigation into the antagonistic 
action of certain constituents derived from Pseudomonus aeruginosa 
and Pseudomonus fluorescens on certain pathogenic fungi. 

Some phases of the biosynthesis of the ergot alkaloids in art- 
ificial culture media is the problem being investigated by Mr. A. M. 
Goodeve (Phm. B. 48, B.S.P. 50). Professor Baxter is staff supervisor. 

The current session has brought the following three candidates. 
Their tentative fields of study are as follows. Mr. D. M. Lucas 
(B.Se.Phm. 53) is working on the extraction and characterization of 
sterols present in the mycelium of ergot grown in liquid media. Mr. 
E. R. Bellefeuille (B.Sc.Phm. 53) is investigating various approaches 
to the problem of separation and identification of the active con- 
stituents of Rauwolfia. Both Mr. Lucas and Mr. Bellefeuille are 
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working under the guidance of Professor R. M. Baxter. Mr. W. R. 
Wensley (B.Sc.Phm. 54) is majoring in Pharmaceutics under the 
direction of Professor G. C. Walker. 


A. M. GOODEVE 


NEW GREENHOUSE AT THE FACULTY OF PHARMACY 


A greenhouse has recently been added to the facilities of the 
Faculty of Pharmacy. For purposes of maximum sunlight and safety 
from vandalism, it has been placed on the roof of the building. 
Access to it will be gained by a staircase leading through a former 
third-floor sky-light over which the greenhouse is placed. 

The structure is 16 feet long and 8!% feet wide and will provide 
ample facilities for the growing of plants for demonstrations in the 
Pharmacognosy courses of the Faculty, and for research projects 
of graduate students and Faculty members. It is hoped this beginn- 
ing in growing drug plants will lead to the establishment of a Drug 
Garden. 

Dr. R. M. Baxter, Associate Professor of Materia Medica and 
Dr. G. R. Paterson, Associate Professor of Pharmaceutical Chemistry, 
have supervised the installation of the new facilities. They and 
their graduate students will be closely associated with the work in 
the new greenhouse. 


OUR GRATITUDE 


The Faculty of Pharmacy thanks the class of 1947 for the way 
in which they dispensed their class funds. Two bursaries of $200 
each were established by the class of 1947; one bursary to be 
awarded to a deserving student in each of the sessions 1954-55 and 
1955-56. 


DRUG STORE A JOY TO QUEEN MOTHER 


A typical American drug store so intrigued Queen Mother 
Elizabeth that, although it was closed for the day, its doors were un- 
locked to permit her to wander, fascinated, among its offerings. 

During a tour of the Pentagon, the Queen Mother had paused 
to gaze in wonder at the variety of articles displayed in the window 
of the drug store, one of many shops along the Pentagon’s ground 
floor concourse. 

She remained staring, even after it had been explained to her 
that the drug store, although lighted, was closed. Finally Mrs. 
Eisenhower, who was accompanying the Queen Mother on a sight 
seeing tour, asked a guard if the store could be opened. The Queen 
Mother beamed when the guard said yes. 

Inside the store the Queen Mother expressed amazement at the 
variety of merchandise displayed on counters and tables. She 
examined Christmas tree ornaments, plastic toys, sun helmets, 
candies, glassware, decorated note paper, ash trays, earmuffs, coat 
hangers, and refrigerator dishes with delighted interest. 

“Over here,” Mrs. Eisenhower said, at one point, ‘“‘we do have a 
few medicines.” 


From the New York Times, November 7, 1954. 
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SUBLINGUAL ADMINISTRATION 
By 
R. L. Hooper and G. C. Walker 
Experimental 


(Editor's note:—So much interest was aroused by the article on Sublingual Adminis- 
tration in the November, 1954 issue of the Bulletin that we are publishing here the 
experimental data. The bibliography appeared in the November issue.) 


General Considerations 


In the manufacture of sublingual tablets, several considerations 
must be kept in mind. The tablet must be compressed as hard as 
possible as this is one of the factors ensuring slow even breakdown. 
No disintegrating agent is of course to be added. A small tablet 
should be utilized for convenient retention by the patient and in order 
that salivary secretion may be minimized. It is known that if a 
person is conscious of an object in the mouth, salivary secretion will 
be stimulated. Another factor influencing saliva production is taste. 
If the taste is too pleasant due to the addition of flavouring for 
masking an unpleasant taste of a drug or too sweet due to the excessive 
use of sucrose for a base, too much saliva may be produced carrying 
the medicament away. 

Speaking more generally, the tablet should be efficient in action, 
—formulated and compressed so that desired results are produced. 
It should be symmetrical in appearance, free from adherent powder 
and unintended surface markings, and without faults such as “capp- 
ing”’ or “picking” that results from incorrect manufacturing technique. 
The composition should be such that the tablet may be able to with- 
stand the hazards of packaging and transport. 

It should be remembered that tablet disintegration time depends 
on the type of drug and that aging will change the time of disinte- 
gration for certain tablets. The compression, the ingredients, and 
the procedures by which the granulations are prepared, all contribute 
to the end results. 

An ideal sublingual tablet base should meet the following require- 
ments: 

1. must be compatible with the medication. 

2. give a slow, even breakdown. 


3. must not inhibit absorption of the medicament. 
4. must be palatable—may have to mask the taste of the drug. 
5. must possess no undesirable therapeutic activity-non-toxic, 
non-irritating and inert. 
A survey of the literature revealed no information regarding a 
suitable sublingual tablet base. 


Manufacturing and Testing Procedures Exployed 


The sublingual disintegration time desired in the following 
tablet formulations was thirty minutes. This is not to say that 
sublingual disintegration times other than this would be unsuitable or 
unnecessary. The time interval was calculated from the time the 
tablet was first placed under the tongue until it was completely 
dissolved. Most of the disintegration times given were averages 
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from at least 20 different individuals. Considerable variation in 
time may be noted from one individual to another. In order to fur- 
ther compare the disintegration time of the more suitable tablets, 
the tablet disintegration apparatus, official in the United States 
Pharmacopoeia, was employed. However, the temperature of the 
water was between 29 degrees centigrade and 31 degrees centigrade 
since a heating arrangement was not set up to maintain the higher 
official temperature of 35 degrees to 39 degrees centigrade. This 
method was chosen instead of the official method outlined in the 
British Pharmacopoeia so that the tablet disintegration could be 
more readily observed. 


An indication of the relative degree of hardness of each tablet 
was obtained using the Strong Cobb hardness tester. The degree of 
pressure required to break a tablet is measured on an arbitrary scale. 

Compression of the tablets was carried out on the Stokes Eureka 
hand operated tablet machine or the Colton single punch tablet 
machine. A ,),” or 4%” punch and die assembly was used, the smaller 
being perhaps the most suitable size for subingual administration. 

An 18 to 20 mesh screen was utilized in most cases as the smaller 
granule fills the die more evenly and hence produces tablets more 
uniform in weight (23). 

Adhesives were added in solution to the powder to be granulated 
rather than mixed as the dry powder and granulated with a liquid 
since they are more effective employed in this manner (28). 

In no cases was the percentage of lubricant to be added deter- 
mined, the percentage indicated being utilized merely to ensure 
smooth flowing of the granulation. 

Formulations and Results 
Formulations Involving Lactose and Sucrose 
Tablet #1 
Formula 
I, TIT sccisincncevesisicversnccoees 100% 
Method 

The sucrose was granulated with 50% glucose solution. The 
granulation was forced through a 10 mesh screen and dried at 140 
degrees F. The dry granulation was forced through a 16 mesh 
screen and lubricated with tale 3%. The tablets were compressed 
using the Stokes Eureka hand operated tablet machine and the ;},” 
punch and die assembly. 

Comment 
Considerable binding ensued and the tablets could not be run off. 
Tablet #2 
Formula 
PUIG, TOON ai Sscisvccscsscccsastsciss. 100% 
Method 

The sucrose was granulated with 25% acacia solution. The 
granulation was forced through a 16 mesh screen and dried at 140 
degrees F. The dry granulation was forced through a 20 mesh 
screen and lubricated with magnesium stearate 1%. The tablets 
were compressed using the Stokes Eureka hand operated tablet 
machine and the ,*;” punch and die assembly. 


BULLETIN OF THE ONTARIO COLLEGE OF PHARMACY Jan., 1955 


14 


Comment 

The sublingual disintegration time was about twenty minutes. 
A breaking point of 5 was obtained using the Strong Cobb hardness 
tester. The formulation was considered unsuitable due to the speed 
of sublingual disintegration and the sweetness of the taste which 
tendea to produce too much salivation. 


Tablet #3 
Formula 
EAMCCOND, POW cvcecnscecescsccescrensseseces 100‘% 

Method 

The lactose was granulated with 25% acacia solution. The 
granulation was forced through 14 mesh screen and dried at 140 de- 
grees F. The dry granulation was forced through an 18 mesh screen 
and lubricated with magnesium stearate 1%. The tablets were 
compressed using the Stokes Eureka hand operated tablet machine 
and the *%” punch and die assembly. 


Comment 


The sublingual disintegration time was two hours and the U.S.P. 
disintegration time was thirty-one minutes. A breaking point of 9 
was obtained using the Strong Cobb hardness tester. The formulation 
was considered unsuitable due to the length of sublingual disintegra- 
tion time. 


Tablet #4 
Formula 
EMCO, WOE ncciicccccecsscncecsvcsaianss 100% 
Methed 
The lactose was granulated with 5‘c tragacanth solution. The 
method as described under “Tablet #3” commencing with the words 
‘The granulation was ... .’ was completed. 


Comment 


The sublingual disintegration time was ninety minutes and the 
U.S.P. disintegration time was fifty-one minutes. A breaking point 
of 6 was obtained using the Strong Cobb hardness. The formu- 
lation was considered unsuitable due to the length of sublingual dis- 
integration time. 


Tablet +5 
Formula 
BA: OD csitnsitstiseiniciinenssninteinin 100% 

Methed 

The lactose was granulated with 2% glucose solution. The 
method as described under “Tablet #3” commencing with the words 
‘The granulation was... .’ was completed. 
Comment 

The sublingual disintegration time was sixty minutes and the 
U.S.P. disintegration time was fifty minutes. A breaking point of 
4 was obtained using the Strong Cobb hardness tester. The formula- 
tion was considered unsuitable due to the poor granulating and 
binding properties of the 2% glucose solution. A poor granule was 
obtained and an uneven breakdown of the tablet in the mouth was 
experienced, with the tablet tending to fall apart before being dis- 
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solved. This may have also been partly due to the fact that less 
pressure was used during compression as capping was experienced 
with maximum pressure. 


In comparing the 3 granulating agents used in the lactose formu- 
lations, the 2% glucose solution was found to be unsatisfactory. The 
25% acacia solution and 5% tragacanth solution were suitable with 
the former exhibiting greater properties of adhesivesness thus lend- 
ing itself to the production of harder tablets. 


Tablet #6 
Formula 
I is ee clcattalions 9 
AOU, III i cccesnsusncoccccccniscovens 44.4% 
SUCTOSES, POWGET ........cccsccccccscccscesss 44.4% 
Tragacanth, powder ...................... 2.2% 
Methed 


The ingredients were seived through a 60 mesh screen and 
mixed. The powders were granulated with 60% alcohol. The granu- 
lation was forced through a 14 mesh screen and dried at 140 degrees 
F. The dry granulation was forced through an 18 mesh screen and 
lubricated with magnesium stearate 2%. The tablets were compress- 
ed using the Stokes Eureka hand operated tablet machine and the 34” 
punch and die assembly. 


Comment 

The sublingual disintegration time was twenty minutes and the 
U.S.P. disintegration time was twenty-three minutes. A breaking 
point of 5 was obtained using the Strong Cobb hardness tester. The 
formulation was considered unsuitable due to the speed of sublingual 
disintegration and the tendency of the tablets to cap. A poor granu- 
lation was obtained also. As stated previously, adhesives are more 
effective when added in solution. This statement was borne out by 
tablet #6—the adhesive was not added in solution and an unsatis- 
factory tablet was obtained. 


Tablet #7 
Formula 
PMN RN ioc shtiaddcadse 70% 
RN, IID wasvscessccccoccssicediccsecaci 30% 
Method 


The ingredients were mixed well and granulated with 20% 
acacia solution. The granulation was forced through a 14 mesh 
screen and dried at 140 degrees F. The dry granulation was forced 
through a 20 mesh screen and lubricated with magnesium stearate 
2%. The tablets were compressed using the Colton single punch 
tablet machine and the },” punch and die assembly. 

Comment 

The sublingual disintegration time was thirty minutes and the 
U.S.P. disintegration time was twenty minutes. A breaking point of 
6 was obtained using the Strong Cobb hardness tester. The formu- 
lation was considered most suitable. The tablet possessed a good 
looking appearance and broke down quite evenly in the desired time. 
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Tablet #8 
Formula 
I, I i reiicntictpmnnaiberiiin 70% 
SUC, TIT ecccvccssscccsesiesscsccssineics 30% 
Method 
The ingredients were mixed and granulated with 1% methylcel- 
lulose solution. Methylcellulose 4,000 c.p.s. was used in making 
the solution. The method as described under “Tablet #7” commenc- 


ing with the words ‘The granulation was ... .’ was completed using 
an 18 mesh screen in place of a 20 mesh screen as stated. 
Comment 


The sublingual disintegration time was about forty minutes and 
the U.S.P. disintegration time was thirty-three minutes. A breaking 
point of 6 was obtained using the Strong Cobb hardness tester. The 
formulation was considered suitable, the tablet possessing good 
appearance and breaking down evenly in little over the desired time. 


Tablet #9 


2 a sll Ce 2 Lantana case ING 


Formula 
RROD, TTT cscecisssccsvssnceserscesscssess 70% 
SSUCTOSE, POWGET .......0.0.cccccccccsesscccssces 30% 
Method 

The ingredients were mixed and granulated with 20% gelatin 
solution. The method as described under “Tablet #7” commencing 
with the words ‘The granulation was ... .’ was completed using an 
18 mesh screen in place of a 20 mesh screen as stated. 

Comment 

The sublingual disintegration time was forty minutes and the 
U.S.P. disintegration time was thirty minutes. A breaking point of 
9 was obtained using the Strong Cobb hardness tester. The formu- 
lation was considered suitable, the tablet possessing good appearance 
and breaking down evenly in little over the desired time. 

In comparing the granulating agents used in the last three 
similar formulations, all three were found to be satisfactory with 
the 20'% gelatin solution exhibiting greater properties of adhesive- 
ness thus lending itself to the production of harder tablets. 
Formulations Involving Carboxymethyleellulose 

Carboxymethylcellulose seems to possess many desirable proper- 
ties being quite inert chemically and physically. It slowly breaks 
down in the mouth to form a smooth, mucilaginous tasteless solution 
of pH close to neutral (24). Extensive studies indicate that the 


h purified-food-grade type of Hercules Cellulose Gum is physiologically 
d inert and therefore suitable for incorporation into pharmaceutical 
’ preparations designed for human consumption (25). 
Tablet #10 

Formula 
e Carboxymethyleellulose - low viscosity 50% 
f PO ee 50% 
- Method 
d The ingredients were seived through a 40 mesh screen, mixed 
B, and granulated with 50% alcohol solution. The granulation was 
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forced through a 14 mesh screen and dried at 120 degrees F. The 
dry granulation was forced through an 18 mesh screen and lubricated 
with magnesium stearate 3°. The tablets were compressed using 
the Colton single punch tablet machine and the *%” punch and die 
assembly. 
Comment 

The sublingual disintegration time was forty minutes. The 
formulation was considered very unsuitable. The granules flowed 
poorly and a soft tablet was produced with maximum pressure. The 
tablet did not possess a smooth surface and after a period of two or 
three weeks it appeared quite porous and readily broke down into a 
powder. This short shelf-life was believed to be due to the hygro- 
scopic nature of the cellulose. The sublingual breakdown was 
uneven, gelatinous masses being formed. The taste was also un- 
pleasant. 


Tablet #11 
Formula 
Carboxymethylecellulose - high viscosity 50% 
IIE, STII snishsiseisierichibentanidsidsatmnihinanan 50% 
Methed 
The method as decribed under “Tablet #10’ was carried out. 
Comment 
This tablet possessed similar properties to that of tablet #10 
Thus there is no appreciable difference between the high and low 
viscosity variety of carboxymethylcellulose in tablet formulation. 


Tablet #12 


Formula 
Carboxymethyleellulose - high viscosity 40% 
I, TI asc eiscaiciscinsiccencsdstexenncens 10% 
I, MII siicnsintntinsscaniabesmialiiesiiiiean 50% 
Method 


The method as described under “Tablet #10” was carried out. 
The ;;” punch and die assembly was used in place of the 3%” 
punch and die assembly as stated. 

Comment 

The sublingual disintegration time was sixty minutes. A break- 
ing point of 2.5 was obtained using the Strong Cobb hardness tester. 
The formulation was considered unsuitable because of the short 
shelf-life as exhibited by tablets #10 and #11 and the fact that a 
soft tablet was produced with maximum pressure. Otherwise the 
tablet possessed admirable qualities of better taste and good even 
breakdown. 

Formulations Involving Carbowax 

Carbowaxes seemed to be worthy of investigation as one of the 

ingredients in a base for sublingual tablets (26). 
These high molecular weight polyethylene glycols, carbowax 4,000 
and carbowax 6,000 are suggested as bases for medicaments, being 
soluble in water and nonhygcoscopic. They break down in the oral 
cavity, are non-toxic, and are not absorbed from the gastro-intestinal 
track. 
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Tablet #13 
Formula 
CI IID eins isasisciscaseiveciintsscocs 50% 
I, TI  Sccicnceceninbsicennisbntitinstein 50% 
Method 


The carbowax 4,000 was chilled in a refrigerator and then passed 
through a 40 mesh screen. The ingredients were mixed and granulat- 
ed with 20% acacia solution. The granulation was forced through 
a 14 mesh screen and dried at 120 degrees F. The dry granulation 
was forced through an 18 mesh screen and lubricated with magnesium 
stearate 3%. The tablets were compressed using the Colton single 
punch tablet machine and the ;,” punch and die assembly. 
Comment 


The sublingual breakdown time was fifteen minutes and the 
U.S.P. disintegration time was twenty-five minutes. A _ breaking 
point of 5 was obtained using the Strong Cobb hardness tester. The 
formulation was considered unsuitable due to the speed of sublingual 
disintegration. 


Tablet #14 
Formula 
COPROWRE GOD cisccccscssicesscccisscssciccsss 40% 
RAMCCOOE, DOE cviicissccisiececcsascsssciscsrnse 20% 
IG TIIIIIIE nctccecsscustasiusenstuinneiione 40% 
Method 


The method described under “Tablet #13” was carried out. 
Comment 


The sublingual disintegration time was fifteen minutes and the 
U.S.P. disintegration time was twenty minutes. A breaking point of 
4.5 was obtained using the Strong Cobb hardness tester. The formula 
was considered unsuitable due to the speed of sublingual disintegra- 
tion time 


Both carbowax formulations were easy to handle, the carbowax 
mixed well with the lactose and sucrose, good granulations were pro- 
duced and a fairly hard and very smooth tablet was produced. 


Tablet #15 
Formula 
CREO WRE BID oncecccccccccscssesconsceses 100% 
Method 


The carbowax 4,000 was chilled in a refrigerator and forced 
through a 30 mesh screen; it was then granulated with an 80% 
alcohol solution saturated with sucrose. The granulation was forced 
through a 14 mesh screen and dried at 120 degrees F. The dry 
granulation was forced through an 18 mesh screen and lubricated 
with 3% magnesium stearate. The tablets were compressed using the 
Colton single punch tablet machine and the ,,” punch and die 
assembly. 

Comment 

The sublingual disintegration time was five to ten minutes and 
the U.S.P. disintegration time was fifteen minutes. A _ breaking 
point of 3 was obtained on the Strong Cobb hardness tester. The 
formulation was considered unsuitable due to the speed of sublingual 
disintegration, otherwise the formulation was satisfactory. 
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SUMMARY AND CONCLUSIONS 


Sublingual U.S.P 
Disintegration Disintegration 
Tablet Hardness Time in Time in 
Minutes Minutes 





90 
60 


30 

40 

40 

40 

40 

60 — 

15 25 
15 20 

5 to 10 15 


loamaunsaval 


It can be seen from above table that no direct correlation was 
exhibited between hardness, sublingual disintegration time or U.S.P. 
disintegration time, except perhaps in those formulations which 
were very similar. A greater number of results would have to be 
tabulated in order to form any definite conclusions. 


Tablets #7, #8, #9 were the most satisfactory both from a 
standpoint of appearance and hardness and an ideal sublingual dis- 
integration time of about thirty minutes. 


Tablet #6 was based on a formula, kindly submitted by a 
Commercial firm. 


It is readily seen therefore, that each sublingual tablet formu- 
lation must be considered an entity in itself. A sublingual base 
which is good for one medicament would not necessarily be suitable 
for another. Variance in the percentage of lactose and sucrose to 
give the desired breakdown time, and the use of acacia, tragacanth, 
gelatin or methylcellulose solutions as outlined to give the desired 
adhesiveness and hardness would probably yield a satisfactory sub- 
lingual tablet in most instances. Carbowax may be of use particular- 
ly in the incorporation of steroid hormones. Carboxymethylcellulose 
is not recommended for sublingual formulations. 
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THE UNDERGRADUATE PHARMACEUTICAL SOCIETY 


of the 


UNIVERSITY OF TORONTO 


CORDIALLY INVITES EVERY PHARMACIST AND HIS FAMILY 


to an 


OPEN HOUSE 


MONDAY EVENING, MARCH 7th, 1955 
7.30 to 10.00 p.m. 


in the 


Pharmacy Building, 44-46 Gerrard St. E., Toronto 


You Will See 


THE NEW DISPENSING LABORATORY 

THE INSTRUMENTATION LABORATORY 
THE MANUFACTURING LABORATORY 
DISPLAYS AND EXPERIMENTS BY STUDENTS 
A PHARMACEUTICAL MOTION PICTURE 

THE FACULTY LIBRARY 


This is an unusual opportunity to gain a first-hand impression of the 
new course of study and the facilities available for undergraduate and 
graduate Pharmaceutical Education and Research. 


RESERVE THE DATE 
Monday, March 7th, 7.30—10 p.m. 


LIGHT REFRESHMENTS WILL BE SERVED 





Hodiavilé 


Potency of vitamins in Pediavite is assured because they are 
dispersed in a dry, dextrose base. In addition, Vitamins A & D 
have been given a special stabilization process. Pediavite is a 
palatable, vitamin preparation which dissolves readily in the 
child’s formula, in a glass of milk or orange juice, or spread on 
cereal or other food. 


Contains per level teaspoonful: 


Vitamin A. 

Vitamin D. 

Thiamin Mononitrate 

Riboflavin 

Niacinamide re: " 
Vitamin By2 3.0 meg. 
Ascorbic Acid 60.0 mg. 
Dextrose ne 2.7 Gm. 


Suggested Dosage: One level teaspoonful daily. 


Package: 3 oz. jar (30 day treatment) 
Write for sample to 525 Logan Ave., Toronto 
Available by ]} ...at all pharmacies 


&.G. Shuttleworth Limited 


PHARMACEUTICALS 
TORONTO CANADA 
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